[The role of PEP-1-SOD1 fusion protein on ischemia-reperfusion injury in isolated perfused rat hearts.].
The transduction efficiency of the purified PEP-1-SOD1 fusion protein and the effects of PEP-1-SOD1 fusion protein on ischemia reperfusion injury in the isolated perfused rat hearts were investigated. The constructed pET15b-SOD1 and pET15b-PEP-1-SOD1 were transformed into BL21 (DE3) for expression and purification of SOD1 and PEP-1-SOD1, respectively. Isolated perfused rat hearts were subjected to 60 min of global ischemia and 30 min of reperfusion and treated with vehicle, 100 micromol/L SOD1 and 25, 50, 100 micromol/L PEP-1-SOD1, respectively. The transduction efficiency was evaluated with immunofluorescent microscopy and Western blot. The enzyme activity of the transduced PEP-1-SOD1 was measured with commercial SOD detection kit. The MDA content in myocardial tissue and the CK activity in coronary exudate at 15 min after reperfusion were also measured. Cardiomyocyte apoptosis was detected with TUNEL. The infarct size was determined in isolated hearts 60 min after reperfusion with TTC staining. Immunofluorescent microscopy and Western blot demonstrated PEP-1-SOD1 was transduced into myocardial tissue in a dose-dependent manner, whereas SOD1 could not be detected in SOD1 group. SOD activity in control, SOD1 group, 25, 50, 100 micromol/L PEP-1-SOD1 groups was (10.06 +/- 0.77) U/mg prot, (10.59 +/- 0.71) U/mg prot, (32.29 +/- 1.42) U/mg prot, (43.16 +/- 1.16) U/mg prot, (55.14 +/- 1.59) U/mg prot, respectively. MDA content in corresponding groups was (1.48 +/- 0.19) nmol/mg prot, (1.39 +/- 0.11) nmol/mg prot, (1.01 +/- 0.14) nmol/mg prot, (0.73 +/- 0.13) nmol/mg prot, (0.50 +/- 0.06) nmol/mg prot, respectively. CK activity in corresponding groups was (1.73 +/- 0.58) U/mg prot,(1.68 +/- 0.14) U/mg prot,(1.40 +/- 0.28) U/mg prot,(0.97 +/- 0.39) U/mg prot, (0.61 +/- 0.56) U/mg prot, respectively. Cardiomyocyte apoptotic index in corresponding groups was (17.25 +/- 0.75)%, (16.63 +/- 1.07)%, (11.50 +/- 0.57) U/mg prot, (6.50 +/- 0.63) U/mg prot, (4.13 +/- 0.52)%, repectively. The percentage of myocardial infarction area was (55.13 +/- 2.18)%, (52.13 +/- 2.59)%, (33.88 +/- 2.06)%, (25.50 +/- 2.16)%, (15.38 +/- 1.14)%, respectively. Compared with control group and SOD1 group, all P < 0.01 These results demonstrated the enzyme activity of the transduced PEP-1-SOD1 was significantly increased in a dose-dependent manner and the MDA content, CK activity, the cardiomyocyte apoptotic index and the infarct size was decreased siginificantly in PEP-1-SOD1 pretreatment groups compared with SOD1 group. The native, biologically active form of PEP-SOD1 fusion protein could be effectively transduced into the isolated rat hearts subjecting ischemia reperfusion injury in a dose-dependent manner. The transduced PEP-1-SOD1 has protective effects on ischemia reperfusion injury in the isolated rat hearts.